Activated MAPK/ERK kinase (MEK-1) induces transdifferentiation of pigmented epithelium into neural retina.
During vertebrate eye development, the optic vesicle originating from the neuroectoderm is partitioned into a domain that will give rise to the neural retina (NR) and another that will give rise to the retinal pigmented epithelium (RPE). Previous studies have shown that ectopic expression of FGFs in the RPE induces RPE-to-NR transdifferentiation. Similarly, a naturally occurring mutation of the transcription factor Mitf in mouse resulted in the formation of a second neural retina in place of the dorsal RPE, but the putative signaling pathway linking FGF to Mitf regulation is presently unknown. In cultures of neural crest-derived melanocytes, the MAPK pathway was recently shown to target the Mitf transcription factor for ubiquitin-dependent proteolysis, resulting in a rapid degradation and downregulation. In the present study, we show that ectopic expression of a constitutively activated allele of MEK-1, the immediate upstream activator of the MAPK ERK, in chicken embryonic retina in ovo, induces transdifferentiation of the RPE into a neural-like epithelium that is correlated with a downregulation of Mitf expression in the presumptive RPE.